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DUDLEY CASTLE ENTRANCE. 

THE MEASURE OF XII CENTUWES. 

This Stately Lord under the reign of Law, ptiia«l)F>^welooiBef you 

to "Dudley Grounds and Castle*' of eHeDsive 

oudook from the Tower of the Keep. 

In fighting contrast to the Feudal Lord where Might W9||^ ,1^^' 

who contested the entrance with pikes and halberds and 

confined any surviving invaders to the restricted 

oudook of the Dungeon of the Keep. 
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FOREIVORD. 

IE ouiwan] and homewud irip on the MauietuuB, 
he fleelot (luiiuhip of ihe rimei, atliactiag fiam mid- 
Kxux, bj ihe WBvbg elhei, the doily oewi from iboie. 
nnnecliog wkh ELuropeao mile-a- minute traiiu to the 
tighlh Seuionof ihe Inlematioaal F^llway Congren 
in Berne, viewi ol landmaiki and cities ciughl in pauing From the fly- 
ing Iraint lo chut out course ; viaiti Id ten iteel planti, wroting iron 
from it* oudei, tianiforming it into isils, tins and itiuctuTal ileel^ — 
emblenu of peace — even then lo marveloiu, are not Kaled lo n 
without including the namei of our noble ancaton in grateful men. 
oiy of ihote who have journeyed with us for oeariy two icore yean : 

Grandfather, Hermon Bionson. 
GtBDdmotlier, Mary Hickox Btonson. 
Hiram V. Bronson. 
Charles E)udley, 

*^lt B not by might nor by power, but by the ipiiit/' 

Mrs. Lucy Bronson Dudley, M. S. 
New York, St. Lucy'a Day, I3lh Decetuber, 1910. 
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MAURETANIA. 
Outward Bound. 



FIRST CHAPTER. 



New York, 22d June, 19 lo. 
"The Messengers Go Forth in Ships." 

Steamer Mauretania: 

Is it a marvel that we can go on board ship 
9:00 A.M. Wednesday and register in London 
9:00 P.M. the following Monday? The sea was 
calm — though our daily morning paper by wire- 
less said there were winds — a coal fire when 
necessary in the salon and electric fire in the 
library added to the comfort of the several 
hundred passengers. The mind of man has com 
quered the elements and the winds and waves 
obey his ideas — the miracles of the Twentieth 
Century. 

The landing at Fishguard, a comparatively new 
station, is by tender and arrangements are so com- 
plete that a special goes direct to Paris via Dover. 

London seems like an old friend, the stations, 
public buildings, Trafalgar Square; only the 
omnibuses are nearly all motors. The shops in 
Regent Street seem small to those accustomed to 
emporiums or department stores. 

We took train for Harwich and crossed to the 
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14 "A WRITER'S INKHORN" 

Hook, a night trip rather rough but comfortable, 
and finally landed in Rotterdam with its mile of 
docks and uplifting bridges. 

The scenery in Holland is monotonous. The 
Rhine with its delta of six mouths — though 
Caesar recorded there were several branches — and 
the windmills control the canals, some of them 
covered with algae, a ride rather uninteresting 
for a tourist who expects to be diverted at every 
step. The colored flowers in large beds added 
brilliancy — they were for market and not for per- 
sonal gratification. The contrast is when the train 
rushes into Cologne and the magnificent Cathe- 
dral is in view. Those days of building are past, 
but, curiously enough, with all the Roman Catho- 
lics have done, they were obliged to build a 
Cathedral in London, which has just been conse- 
crated. Suitable justice to them should change 
the coronation oath to their credit for the artistic 
and esthetic endowment of the race in the variety 
and majesty of their creations throughout Eng- 
land and the Continent. 

The Rhine valley seems now so modern that 
it is difficult to imagine Rhine maidens and all 
the sentiment and legends which fill the castles 
with impossible conditions and the air and sky 
and night with levity and tragedy. Modern boats 
with modish persons sailed up and down, pedes- 
trians enjoyed the good roads and association, 
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A Mile of Steamships. 



i6 ''A WRITER'S INKHORN" 

and the Twentieth Century takes the stories and 
superstitions with levity. 

We stayed in Frankfort and enjoyed its spe- 
cialties to strangers. It is singular 'that av^man 
like Goethe, for example, should really -make a 
city famous, for his birth here -is the'- first item 
mentioned. The old universities were made by 
the men who taught in them ; the new are liable 
to make the man who teaches. Cities have so 
many generics that it is only necessary to mention 
their specifics and all things are so cosmopolitan 
that there are few wonders besides the Cathedrals. 

It is curious that a town has a pride in a ruin, 
as Heidelberg in the Castle, even though situated 
so picturesquely on the side of the mountain. The 
ride on the Rue of the Philosophers is probably the 
only one in the world like it and so attractive in 
houses, views, flowers and foliage, that a sojourn 
would be a delight. The University seemed like 
all of its kind and our driver asked if we 
"wished to see the place where the students fought 
their duels ?" The church of two theologies was 
more to our minds and we declined his sugges- 
tion, though the ride there might have been pleas- 
ant. Argument, diplomacy and consideration are 
better than swords and bullets. 

The garden of Eden could have taken points 
from Baden-Baden ; though there might have been 
as many varieties of trees and flowers, there were 
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i8 ''A WRITER'S INKHORN" 

not the substantial houses, hedges of roses in 
bloom, good hotels with luxuries for travel and 
concerts in the evening. There would have been 
one thing lacking for Adam and Eve I did not 
see — ^fig trees — it would not take many even now 
to robe some of the diners. 

The route to Zurich via Basle is characteristic, 
like all the rides in this Republic, and the city is 
called a center of education — the university on 
the hill is like a beacon that could flash a wireless 
to other mountain heights. It is not a wonder 
that the agriculturists and foresters are extrem- 
ists, for the state of those two foundations here 
and in Germany is perfect, every tree a person- 
ality and possibly every blade of grass numbered 
like the hairs of our heads. Telegraph and bean 
poles raised like vegetables, streams and irriga- 
tion for the service of the people of all time. Com- 
pared to the white pine forests in the United 
States, which have been wastefully cut and the 
money as frivolously used, leaving a bare tract 
of land for future generations, the foresters and 
those with the vision of prophets do well to pro- 
claim on house tops against the waste and injury 
for the future. There is much to learn from the 
experience of older countries, even if we are the 
smartest people in the world. 
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HOLLAND. 
The Wind was in their Wingt. 
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SECOND CHAPTER. 



"The King's Counselors Saw These Men." 

The Eighth Session of the International Rail- 
way Congress met in Berne and the Delegates 
are expected to represent all the railroads of the 
world* French and German are the languages, 
to the inconvenience of many. The Session was 
opened by the President and sections are formed, 
and with a reception to the Messieurs and 
Herren — the morning and the evening were the 
first day. 

Our room "gave'* on the square where the 
Postal International Statue was erected, a strik- 
ing object of the world with five life-size figures, 
representing Europe, Asia, Africa, North and 
South America handing a letter around the globe, 
in form of the plane of the ecliptic. 

It is unlike ordinary meetings in being strict, 
the subjects are discussed without what might be 
called oratory and while conclusions may not be 
suitable for all countries, yet they are all in- 
structive. 

The meetings are held in the Parliament, a 
large and superior building, and excursions, con- 
certs, and entertainments are proffered. An 



COLOGNE. 

Theology and Technology from the Window of a Moving Train. 
"Two Spires whose silent fingers point to Heaven." 
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22 "A WRITER'S INKHORN" 

article in the English Madl, a weekly journal, 
date June 23d, announced that the Government 
did not wish to include the Mesdames and Damen 
who mlight come to the Republic, but there does 
not seem to be any distinction except to the re- 
ception given by the Municipal Council. 

The badge is the flying wheel, which is a suit- 
able symbol. It is a grand sight to see these 
Messieurs and Herren assembled and met to- 
gether and they are fortunate and have earned 
by the use of their ten talents the right to be 
sent by their companies. 

The railroads, about 500,000 miles of track, 
compel the trees to be cut and seasoned, paints 
to be ground and colored, brass to be ornamented, 
glass to be made, silver and gold plate, carpets 
and curtains to be woven, ad lib., skilled and 
crude workmen in the Car Department, and 
there are thousands. 

Ships as long as ocean steamers bring ores 
to the furnaces for all kinds of iron and steel, 
with trained and unskilled workmen in the loco- 
motive shops, and there are tens of thousands. 

The rails over which this rolling stock glides, 
a mile a minute — think of it ! — are made of steel 
and wood sometimes treated, the best available 
ballast, the safest bridges, signal towers, sema- 
phores, colored lights, and every known device 
for safety, and there are hundreds of thousands. 
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GERMANY. 
Three Boats, Sea to Alps, via the Rhine. 
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24 ''A WRITER'S INKHORN" 

The rails are a work of art as skillfully made 
as the Sistine Madonna. The iron is converted 
to a shade of color, turned into the moulds with 
care, taking into account temperatures and 
humidity. These ingots stretch their red hot 
length to the required size and are then cooled, 
straightened, tested and loaded into cars ready 
for the track. Science, skill, experience, knowl- 
edge and wisdom have all contributed to their 
manufacture, and there are millions. 

The charge of all this enormous expenditure 
of time, money and material is in the care of 
educated, capable, reliable men of diverse facul- 
ties, trained by work and tests for the perfection 
of the service. 

There come into this delicate and capably man- 
aged organization all sorts and conditions of 
men — farmers, doctors, lawyers, idlers — who meet 
together and are called for example a Legisla- 
ture. They have views and opinions suitable 
possibly for their lack of special education and 
environment. It occurs to them that they might 
make a noise or a reputation by attacking some- 
thing, the railroads, that are so convenient, and 
they pass resolutions. An ecumenical council 
is appointed from the same material, probably 
not one was ever in car or locomotive shop or 
steel mill, and they are given power to regulate 
(?) affairs, rates, hauls, a general interference. 
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THE RHINE. ^^|^ 

Ruins of Castles on the Crags, replaced by houses, dlies and 

monuments. 
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26 ''A WRITER'S INKHORN" 

and what is the result? The Stock Exchange 
reports millions of loss — does it affect financially 
the officials? Not at all. It takes the bread 
from the mouths of the day laborers, male and 
female, by lack of imt)rovements. It harasses 
beyond account the General Managers and it 
gives — if any — decreased dividends to thousands 
of men, women and children. Building and con- 
struction are delayed and the whole country is 
affected and a state of "righteousness" is pro- 
claimed. These effects of ignorance may go on 
forever, or it may da\^n upon some politicians 
or legislators that it is better to build up than 
to destroy. 

The tragedy is stagnation of business, panics, 
and that lack of confidence which makes a per- 
manent government. The railroad officials are 
more eager and persistent to regulate their 
affairs for "righteousness" than any collection of 
unskilled and ignorant outsiders. It will be a 
dishonor to any man in future years to have his 
name given to a pernicious railroad law. 

The conclusion is, even to reckon personal 
error which the exact astronomers allow, that the 
officials are faithful to their charge, when such 
trains as the Twentieth Century and Empire 
State Express, for extreme types, run each way 
daily nine hundred and sixty miles in eighteen 
hours, and the latter runs four hundred and forty 
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28 ''A WRITER'S INKHORN" 

miles each way daily in eight hours and fifteen 
minutes. 

This Int-ernational Railway Congress, founded 
in 1885 — celebrating the fiftieth anniversary of 
the founding of the Belgium Railways — is one 
of the outcomes of this combined ability and is 
more of a Peace Congress than has ever met. 
These railroads carry ideas and civilization, until 
the time may come when they will be built and 
operated as a result of arbitration. 
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THIRD CHAPTER. 



"Expert in All Questions." 

Independence Day was passed by a General 
Session in the morning and i reception by the 
American Minister in the afternoon. Small 
silk flags were the tokens. It must be a sacrifice 
to accept a foreign position, to leave all the com- 
forts, luxuries and advantages of the United 
States and adapt oneself to a foreign country. 

The Eighth Session of the Congress is dis- 
cussing the reports in its usukl conservative man- 
ner and confines itself strictiy to the subjects an- 
nounced. 

I was writing in one o^ the smaller parlors^ 
when the door opened ^nd a lady and some 
gentlemen entered, for they had engaged the 
room. She was so desirous to prevent me from 
being disturbed and I equally to assure her that it 
was not my room that it seemed we jnight pass 
the day together, and I wish we had. She was a 
Princess, wife of a German Official, courteous 
and honored her station, fine looking, quietly 
gowned and a gracious manner. 

There is the subject of weather, as is general 



» Note — My Inkhorn empty. 



•v' 1 by a Cu'iicral 

. ■ . . 1'.' r;*:' :i ^ y the 

'*:•"• • ' . ritu,e 

. ■ .'. c«nn- 

' * • ' •■ . L'nited 

• ■' • ' .Mr\, 

BADEN BADEN. \,, 

Tkt Mountun Tonent enhances the beauty of the Giouiidi. 



Vt 



• 


r^^ 


^ 4 


tlllO 


1 


the 




••■^m 


' •*•• il:; 


a 't 


. • .♦ . 
• ' 1 


' I - ^ 


• 1 


' ♦ ». 


4 
t 


« 



u - I ■" \. •' <« ' 



32 "A WRITER'S INKHORN" 

in all places. The statistics meteorologic show 
that there are every ten years about the same 
heat and cold, possibly rainfall, but its specific 
performance is noted usually with regret. The 
continuous heat either dry or wet on the Isthmus 
of Panama is such a hopeless experience that the 
changes of the temperate zone are grateful for 
their difference, yet 49 degrees Fahr. in Berne 
the 7th of July is about as cool as the action of 
the City Council in respect to the invitations to 
the Mesdames and Damen who accompany the 
Delegates. 

Papers have been read on "Rail Joints, 
Strengthening the Permanent Way," by Re- 
porters for the New York Central Lines and will 
be historic. The funicular carries people to the 
top of a mountain where there is a view of others 
still higher and snow covered. It is majestic to 
see these everlasting hills in all the conditions — 
clear, mist, glint and white. The contrast be- 
tween them and the fertile cultivated valleys and 
forests is a wonder so common that it is not con- 
sidered. The ride to Thun is in sight of the 
Alps and there I found the edelweiss on a card. 
It is a suitable botanic gift. 

The Congress does not meet every day. There 
are excursions, all of them notable, interesting 
and instructive in agriculture, manufactories and 

science. 
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34 "A WRITER'S INKHORN" 

The questions in Section No. i relate to the 
Permanent Way, Bridges and Tunnels; there 
were nine different reports representing all the 
Railroads of the world. Their experience and 
conclusions were to use heavier rails with well 
fished joints, supported on firm sleepers and 
secured by strong fastenings. The ballast to be 
of good material and a thick layer under the cross 
ties to distribute the pressure from the sleepers 
uniformly to the road bed. 

Section 2: The discussions were on alloys 
for steel tires and wheels, locomotive boilers, fire 
boxes and means for softening the water which 
around Berne and presumably in Switzerland is 
very hard, and all were desirous to reduce the 
hardness. 

The Belgium Government has increased the 
weight of its rails from one hundred and five 
pounds per yard to one hundred and sixteen 
pounds, and made the height six and three-eighths 
inches, width of head three and three-sixteenths 
inches, depth of head one and four-fifths inches, 
width of base five and three-eighths inches, and 
fishing angles one to four, the same as designed by 
Dr. Dudley, New York Central & Hudson River 
Railroad, in 1890. The roads with all this should 
be nearly perfect, if only they had alternate joints. 

These rails have been laid on sharp curves near 
Liege, of two hundred and fifty to four hundred 



• ^ Xo. T relate '< 
ai.d 'rnniicls; :i 
' » rL'i;ic-iiili:n^ ail 
' -Kir t \poricnc(' 
' : r . I- w ill. 

I '.'( hal: > Ik'' 

•> ci" nn-lr i'i\).s> 

I . i'-vs 

t'-T wliiv : 
rrhmd ■ 

GERMANY. 
Imprestion one-hundredth of a second on the film in patting^ 

. live 

1' 



1 .lis ilK^'lf 

111. 'i- 



36 ''A WRITER'S INKHORN" 

metres radii and in four years under heavy traffic 
show but sHght flange wear. This is similar to 
the experience of the broad-headed rails of the 
Boston & Albany Railroad when made of high 
carbon and low phosphorus steel — 0.65 carbon, 
0,06 in phosphorus. 

, Dr. Dudley, in Section i, showed profiles of 
vvorn loo-pound rails made and laid in 1895 on the 
inbound main track at the Grand Central Termi- 
nal. New York, and in August, 1907, had carried 
350,000,000 tons with only a loss of one- 
hundredth of a pound per one million tons 
carried. This report was considered so valuable 
that it was ordered translated into French and 
German for consideration and publication in the 
proceedings. Dr. Dudley was on the Committee 
to draw the conclusions for the nine different 
Reporters. These were submitted to the Section 
and modified to suit conditions of the countries, 
and Dr. Dudley was Consulting Engineer on the 
Committees to aid the Section in its work in all 
languages. 
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FOURTH CHAPTER. 



"A Multitude of All Nations and Tongues." 

The different nationalities are giving themselves 
dinners, a sociable means of understanding each 
other. There is a notable courtesy which dis- 
tinguishes meetings of scientific research and 
valuable experience, and politeness is shown in 
speech and action. 

An Engineer from the Railways in South 
Africa reported he had saved $2,000,000 a year 
in lubrication alone, by what he learned at the 
meeting in Washington, D. C, in 1905, besides 
the general information gained by the travel he 
had while there. The value of such knowledge in 
earnings would pay all systems to keep men who 
could see in motion. 

Sunday in Lucerne included a walk to the 
Lion, whose wound and agonized look personate 
the event it represents. It is so unique and artis- 
tic that it is noted among all people who read. 

The English Church of St. Marks is of attrac- 
tive architecture, the service choral, the church 
well filled and the ushers polite. Tourists are 
labeled with their clothes and bags, as if the name 
was pasted on their backs. It is suitable that 
different theologies should have places for wor- 
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40 "A WRITER'S INKHORN" 

ship even though pure religion does not demand 
them according to St. James, the greatest teacher 
of ethics. They are homes which to travelers at 
times are more desirable than sights of history or 
wonders. The Episcopal service is nearly the 
same in all countries, chanting the psalter and 
singing the hymns for the season, about as real 
as the sentiment of seeing the same stars and 
moon and sun from places over the entire globe. 

The band played on the lakeside to the large 
seated crowd and passers by who could not help 
but stop, look and listen, the mountains, the lake, 
the blue sky, a charming day. The new bridge 
and station are a pride to the city and also the 
old wooden bridge said to have been built in the 
14th Century. It was an honor i,n its time, it is 
a story to this generation for beauty and stability. 

Rigi and Pilatus are welcome sights and are 
stable, but subject to the waywardness and in- 
stability of clouds and weather. It is considered 
good luck — only there is no such thing — to be 
able to see after the ascension the glory of the 
rising and setting sun. 

Swiss valleys are cultivated as if they were 
friends, every known means of producing crops 
seem to be used and it is a lesson in friendship 
for progress. 

Congress met IMonday morning after a day of 
'^repose" and papers were read and discussed. 
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42 "A WRITER'S INKHORN" 

Notices are printed only in French and German, 
which to many Americans are unknown tongues. 

The Botanic Gardens are an attractive place, 
the usual collections of plants, trees, shrubs, 
greenhouses, walks and fragrance. The route is 
under the railroad bridge, through the garden 
and ascension to the elaborate bridge of steel and 
granite. The route to Interlaken has a succes- 
sion of views of river, lakes and mountains. The 
town is delightful and the ride among the moun- 
tains seems like one in the forest primeval. 

There are villas, pensions and shops which 
show the demand of tourists for souvenirs. 

The funicular carried us up many feet and the 
outlook at the top included views of lake, town, 
mountains, some of them in their cover of per- 
petual snow. A painted picture of this would 
seem a composite with its diversity. 
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FIFTH CHAPTER. 

"A Man's Wisdom Maketh His Face to Shine." 

Dr. Dudley discussed in the Congress the ques- 
tion of "High Speed Locomotives" that for the 
long distance trains which run nine hundred and 
sixty to one thousand one hundred and fifty- 
eight miles to complete their time schedules, the 
actual speeds on portions of the lines are daily 
from seventy to seventy-five miles per hour and 
eighty is often exceeded with trains of five hun- 
dred to seven hundred tons. The Class K-2-E, or 
4-6-2 locomotives for New York Central Lines 
compared with the Class I or 4-4-2 locomotives 
thoK^h heavier, loads the track more favorably 
an^is easier on the permanent way, from Its 
longer driving wheel base and expending its 
twelve hundred to fifteen hundred horse power 
through six drivers instead of four. 

The locomotive rides steadier in service as 
would be expected from the tests by the Strem- 
matograph of its strains in the rails. 

Dr. Dudley was one of the Committee to draw 
up the conclusions for high speed locomotives for 
all the countries. During this discussion Profes- 
sor George Moltein of Moscow, Russia, referred 
to the tests of the Stremmatograph of the strains 
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46 ''A WRITER'S INKHORN" 

of the rails under different types of locomotives 
and showed with the long spacing between the 
wheels the strains were greater than with the 
closer wheel spacing. 

Professor Moltein considered from the results 
of this original work of Dr. Dudley that it was 
better to use a four-wheel truck under the front 
of the locomotive than a single pony truck. He 
stated that the four-wheel truck would pass 
around the curves better and smoother and guide 
the locomotive with less danger than the pony 
truck, and he desired a resolution to that effect. 

Dr. Dudley after the Session discussed the sub- 
ject with Professor Moltein and they agreed. 

The paper on "Tires for High Speed Locomo- 
tives" was translated into German and French 
and will be published in the proceedings. 
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SIXTH CHAPTER. 



"To Hold Sage Homer's Rule the Best, 
Welcome the Coming, Speed the Going Guest." 

"Presidents, Governors, and Counsellors have Consulted together 

to Establish Peace by Science." 

"Le President de la Confederation Vous prie 
de lui faire I'honneur de prendre part, avec les 
Dames qui Vous accompagnent, au Banquet qui 
sera donne, a Toccasion du Congress International 
des Chemins de Fer, a la Cantine de Fete da Tir 
Federal, Jeudi, le 14 Juillet 19 10, a yy2 heures. 

*'Tenue de soiree. • 

"Priere de repondre jusqu au -6. Juillet, en 
s'inscrivant sur les listes deposes dans ce but au 
Bureau du Comite local d'Organisation." 

The banquet was in a large shed built for a 
future "Fest/' It was ornamented with flags of 
all nations, evergreens and some pictures. The 
menu was comprehensive, one course beans, 
sausage, ham and pork. Plenty of all kinds of 
wine, waiter girls in costumes, lace head-dress, 
chains around their waists, and the peculiar 
gown. Speeches were made and applauded. The 
entertainment was elaborate and consisted of 
gymnastics, hymns, games, processions of real 
cows, the yodel and national accompaniments. 
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The city deserves the thanks of the Congress, 
especially as its officers did not take kindly at first 
to includes the "Dames" who accompanied the 
Delegates. The attentions to all at Washington 
must have had a reflex influence, for this banquet 
showed appreciation of the honor to entertain 
Railroad Officials from- all the railroads of the 
world. The speech of the President, however, 
was in contrast to that at one of the dinners 
given to the Delegates in Washington, D. C, in 
1905, and the entertainment was dissimilar to the 
"Tea" that was given by the Hostess of the 
Executive Mansion. 

Speech by the President, Monsieur Comtesse, 
in French — translated by the Author — to the 
Delegates at the dinner given by the Govern- 
ment the 14th of July, 1910: 

"Allow me first to acquit myself of a devoir 
with wlhich you are associated. You have ad- 
dressed a salutation of congratulation to this 
Republic on the occasion of the fete of her inde- 
pendence; allow me also to address the exalta- 
tion of this tribute, a salute of congeniality and 
friendship with our view of prosperity to the 
Republic of France which celebrates to-day her 
national fete. 

"Gentlemen — the Delegates — to the Eighth 
Congress of this Association of Railways, I give 
you in this banquet which marks this achieve- 
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52 "/4 WRITER'S INKHORN" 

ment of your work, the cordial homage of the 
Federal Council and I express the hope, that may 
be fulfilled, that this Congress which crowns 
the twenty-fifth year of your activity may be 
the point of departure of increased progress in 
the domain of the organization and exploitation 
of the Railways. 

"The Congress of your Association of all those 
which hold their meetings in the various parts 
of the world, goes considerably beyond in im- 
portance, for you have for results, the perfecting, 
without ceasing, the greatest public service of 
the world. 

"You have in addition completed this by the 
re-union of numerous states, a majority of 
scientists, engineers, inventors and technical 
students affirmed more than any others, a re- 
markable fact, the beneficent sovereignty of the 
science of the men of science. That unitv more 
and more active of the world of science, the re- 
sults naturally of the unity of science itself pre- 
dict distance — but assured of a future of which 
you gentlemen are the heralds, where the na- 
tions form only a vast association of collabora- 
tors and workers together in the same work, the 
advancement of science for the progress of hu- 
manity in not only knowledge of other struggles, 
but the pacific efforts of work, and make more 
conquests over nature and ignorance. You have 
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54 "A WRITER'S INKHORN" 

carried this higher if possible than they them- 
selves for the aid to furnish with the stock of 
tools of the new way, the rapidity and security 
of transportation you have for result, to es- 
tablish a friendship intimate and a communica- 
tion permanent between the men who have in 
the wiorld, the mission of work, to the work of 
the railroads, that is to say, to the work which 
owes to favor the most powerfully the solidity 
of nations. Such is the significance which also 
gives to your Congress the Emperor of Germany 
as he addressed you five years ago, 1905, at your 
Congress in Washington, D. C, a cable message 
in which he said that *the Congress of your 
Association in the development of international 
traffic appeared to him as the means of most 
efficiency to facilitate the national cordiality and 
the aj)proach of peace to all nations.' 

"Is it that this rapproachement, which makes 
itself by the diminution of space and time owes 
only to assume naturally the approach in the do- 
main of ideas of sentiment in intelligence and in 
hearts ? 

"Is it that all the resources of science placed 
to-day at our disposal concern only to this re- 
sult of the rapproachement of the governments 
of the people? 

"Is it that the locomotives which pass over 
our frontiers, work each day to augment always 
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our facilities of exchange of products and to 
expedite the circulation of men? Sons of dif- 
ferent countries, if we all have the noble ambi- 
tion to serve and to make prosperous our re- 
spective countries, are we not to have also the 
ambition not less high, to serve together in the 
work which has for aims not onlv the national 
prosperity of humanity, but the policy of con- 
sideration of concord and the peace which is the 
ideal of all, and which can only be realized by 
the union of men of good wishes and conscience 
and the efforts of all. 

"Gentlemen, the Swiss people will always be 
proud to be able to give their contribution to this 
work which has for its objects the progress that 
you have pursued, and we will be happy for all 
time that Berne was chosen a place for re-union 
of your Congress, whose w^ork as yours is for 
progress. 

"This Republic disposes without doubt that the 
modest resources to which it strives to beseech, 
bv a redouble of sfood wishes and bv its cordiality 
of welcome and hopes always to assure that the 
endeavor of the sincere reception, will conserve 
an agreeable remembrance of your sojourn here 
when you return to your homes. 

"We have wished to offer you during the dura- 
tion of the two weeks of this Congress sunny 
days and heavens without clouds, in place of the 
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58 ''A WRITER'S INKHORN" 

too abundant downpour that the sky has re- 
served for you. 

"I said to one of your number my regret, and 
he consoled me by saying, *Do not annoy yourself, 
this Congress of railroad men is one of workers 
and the rain only stimulates their exertions.' 
I replied, his definition of the Congress in Berne 
in 1 910, was able to work, it has rained much, 
but it has worked nuore. 

"I raise my glass in honor of the Eighth Con- 
gress of the International Association of Rail- 
ways, I quaff to the health of its members." 

Mr. Dubois, the President of the Congress, re- 
plied in French. 

The last morning session of the Congress was 
occupied in voting on passing the conclusions 
which had been submitted by the different sec- 
tions, Nos. I, 2, 3, and 4. The conclusions in 
Section No. 2 for High Speed Locomotives were 
ratified, which relate to general principles rather 
than details. 

The Sections were all adjourned for this 
Eighth Congress in Berne, i6th July, 19 10, to 
meet in Berlin in 19 15— how far away it seems 
and how soon it will arrive ! 
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SEVENTH CHAPTER. 



"Passed Through the Land and Described It by Cities in a Book." 

The route to Lausanne keeps the Alps almost 
continually in view, some of them so decided in 
character it is easy to identify them. The city 
is unique and attractive. The University is of 
noble architecture and schools for all are pro- 
vided. The Cathedral is important for its age 
and the view from its situation is comprehensive. 
The narrow, winding, steep streets kept the at- 
tention of our driver on his brakes, and it would 
almost take a spool of unwound, thread to retrace 
our ride on foot. It is a delightful city and there 
seems to be much building. 

The ^'wagons lit" are a marvel, in computa- 
tions of millimeters of space, and there are some 
things to know, for instance, that one dressing;- 
room belongs to adjoining compartments, and 
also that when vou cross a frontier the "dounier" 
calls and asks if you have anything to declare, 
and takes an iron rod and pokes under the berth. 
What a singular affair is the tariff ! 

Paris had a street market Sunday morning, 
cauliflowers and carrots seemed to be the most 
abundant and they were transported by, and 
with, all sorts of persons and vehicles. The 
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62 ''A WRITER'S INKHORN" 

city seemed closed in the morning. We stopped 
at the hotel patronized by the King and Queen 
of Spain. We attended the English Church pro- 
cession of fourteen men, boys, clergy and bishop. 
Why are our pronouns changed in the service? 

The sermon was excellent on "Is Thy Servant 
a Dog, etc ?" The application seemed to be that 
what would seem impossible to do in youth could 
be accomplished by steps, of course either up 
or down, a good or a bad man found out as the 
case might be. A desire for an easy life dwarfed 
many who might become useful and famous. 

The afternoon walk was through the gardens ; 
a new statue to Waldeck Rousseau seemed to 
be an object of attention. The band played iii 
the forest; people in all kinds of habiliments 
walked or were seated ; the blue sky and singing 
birds, the foliage and flowers made a scene of 
enchantment and delight. 

Was it possible that here the guillotine cut off 
the heads of kings and queens in those turbulent 
and bloody days of the past ? 

It is often asked. Is the world improving? 
Beyond all expression; the Oriental countries 
even have turned thfeir faces toward the sun and 
the shadow of inhumanity is shortening in the 
light of civilization produced more by the build- 
ing of railroads than any other instruments. 

The walk past the column Vendome suggests 
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64 ''A WRITER'S INKHORN" 

the stormy times of the Commune, the Opera 
House shows the comparison, music and art have 
followed the strife. 

A visit to one of the "Gares" to see the care 
the officials take not only of their property as 
such, but the people and mierchandise for which 
they are responsible. Take car wheels, for in- 
stance, not even noticed by the thousands who 
travel and see the tests of material, size, composi- 
tion, manufacture to secure the best steel for the 
service, and this care is over the whole system. 
It is easy and usual to find fault and make sug- 
gestions but the industry is as perfect as is pos- 
sible with the allowance of personal error and hu- 
man limitations. 

The ride from Paris to Calais passes Chantilly, 
an object lesson of the selfishness of the few 
to the poverty of many, and yet the art is useful 
in these days. Trained sycamore trees make 
arcades of temples, shaded beds of green foliage, 
and many other suggestions of beauty, to pass 
around the world. 

The Channel was serene and we would have 
been gratified to see aeroplanes of any descrip- 
tion in the air, which is giving up its supremacy 
to man by tragedies. It is conquered in this 
Twentieth Century. 

London is delightful and charming: firstly it 
speaks the American (?) language, its rooms are 
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large and high, and it gives a comfortable feel- 
ing to strangers. The ride around the Palaces, 
through the Parks, in the business section of 
''the City," the Museums, Art Galleries, the 
Cathedrals, is an unending gratification ; to see 
the solidity and stability, it is a lesson for nations. 
May I speak here of the convenience of the 
American Express Company to all travelers f roi'ti 
the United States in general? 

The route to Oxford shows the cultivation of 
everything in season, and the ride through the 
town is placed among those of special interest. 

The innate appreciation of knowledge among 
the barbarous times of those early centuries ex- 
pressed itself in these wonderful buildings, which 
have impressed the entire world. 

The solidity and correct architecture, to meet 
not only the ideas and needs of those vehement 
years, but tq be useful and beautiful now, is a 
marvel of the divine gift to mankind. These 
classic colleges, churches and cathedrals could 
not be built now, with all the wisdom and knowl- 
edge of accumulated centuries. The first feeling is 
one of thankfulness for their structure and being 
allowed to gaze upon them, walk in their rooms 
and cloisters, admire the stained glass and the 
traditions. 

The even song at the "Magdalen," where the 
voices are so musical they sound as one, and 
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where the spirit is so attuned that the organ ex- 
presses the words in stops. Reflective, appre- 
ciative persons can never leave Oxford as they 
have entered it. The dignity, history, learning 
and beauty which are in the Bodleian Library 
alone will turn the soul into a new avenue of 
thought which will continue to the end of life. 



EIGHTH CHAPTER. 



"I will brin§ Them again 
every Man to his Heritage and to his Land." 

' "A Pleasant Land — a Goodly Heritage 
of the Hosts of Nations Given Thee.". 

A sentimental journey — thanks to Sterne for 
his suggestion. 

Dudley Castle is a noble ruin, dignified and 
majestic in size and grand in its diversity, where 
there were arches, general rooms and a chapel 
surrounding a space large enough for evolutions 
of men and cavalry. 

Built in the Eighth Century, its inmates evi- 
dently fighting and defending themselves merely 
for existence, crowning a hill surrounded by 
noble trees, it stands now not at all as a ruin, 
but as a magnificent example of the struggle 
for all that makes life to talented mien. 

It is a gracious gift to be connected by name 
and heredity to this Dudley Castle, under which 
are extensive limestone deposits adjoining iron 
ores and coal where Dud Dudley started the 
smelting of iron by coal, which is described in 
detail by W. Mattieu Williams, F.C.S., F.R.A.S. 

"I therefore pass at once to the next great 
step, which constituted the culmination of the 
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Iron age of human progress — viz., the reduc- 
tion of iron ores by means of coal, or fossil fuel — 
a step as peculiarly English as the supply of tin 
to the ancient world through the Phoenician mer- 
chants. 

"This was first practically achieved by a very 
remarkable and nnost unfortunate man, a martyr 
too little known to his fellow-countrymen. The 
ironmasters of Britain have not yet honoured 
themselves by erecting any kind of monument in 
honour of Dud Dudley. 

"The story of his struggles is recounted by 
himself in a quaint and curious volume, entitled, 
*Dud Dudley's Metallumi Martis: or Iron Made 
With Pit-coale, Sea-coale, etc. And with the 
same Fuell to Melt and Fine Imperfect Mettals 
and Refine Perfect Mettals. London: Printed 
by T. M. for the Author, 1665.' " 

In the following abstract I have followed the 
Metallum Martis pretty closely, eliminating its 
abundant repetitions: 

"The patent for Dudley's invention was 
granted to his father, Edward, Lord Dudley, 
February 21, 1621, for 'The misterie and arte 
of melting iron ewre, and of making the same 
into cast workes or barrs with sea-coles or pit- 
coles in furnaces with bellowes.' 

"This was preceded by other attempts in the 
same direction, which are thus described by Dud 
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Dudley himself : King James 'did in the 9th year 
of his reign grant his Letters Pattents of Privi- 
lege unto Simon Sturtevant, Esq., for 31 years, 
for the making of iron with pit-cole and sea- 
cole for the preservation of wood and timber of 
Great Brittain, so greatly then consumed in iron- 
works. This invention was by King James's 
command to be put in print, which book did 
contain near a quire of paper in quarto, called 
Simon Sturtevant, his Metallica. Anno 1612, 
May 22. Printed by George Eld, cum Privi- 
legio. 

*' 'After Simon Sturtevant could not perform 
his making of iron with pit-cole or sea-cole, ac- 
cording to his engagement. King James and 
Prince Henry caused himi to render up his pat- 
tent, and a new pattent was granted unto John 
Rovenson, Esq., who was also enjoyned to write 
a book of his inventions called, "Rovenson's 
Metallica, Printed for Thomas Thorp, cum Privi- 
legio; May 15th, An. 1613." 

" 'After John Rovenson, Esq., had often failed 
with his inventions and great undertakings — 
Cumbelton, Esq., a servant of Queen Ann's, un- 
dertook (by pattent) to perform the invention of 
making iron with pit-cole and sea-cole; but he, 
being as confident as others, did erect his works 
at Lambeth, which the author viewed ; and Gum- 
belton failing, the learned and ingenious Doctor 
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Jorden, of Baths, the author's acquaintance, and 
sundry others, obtained pattents for making of 
iron and melting of mines with pit-cole and sea- 
cole, for the preservation of wood and timber; 
all which inventions and endeavours to effect and 
perfect the said works, have been by many hither- 
to well known to have worthily attempted the 
said invention, though with fruitless success/ 

''Dudley proceeds to state how he had seen 
and apparently studied these failures, and held 
it his duty 'to endeavor, if it were possible, to 
effect and perfect so laudable and beneficial, and, 
also, so much-desired inventions' ; and how, 'hav- 
ing former knowledge and delight in the iron- 
works of my father's when I was but a youth ; 
afterward, at 20 years old, was I fetched from 
Oxford, then of Baliol College, Anno 1619, to 
look and manage 3 ironworks of my father's, 
I furnace; and 2 forges, in the Chase of Pensnet, 
in Worcestershire ; but ^vood and charcole grow- 
ing then scant, and pit-coles, in great quantities, 
abounding near the furnace, did induce me to 
alter m|y furnace, and to attempt, by my new in- 
vention, the making of iron with pit-cole.' 

"He then states that he was sufficiently 'ani- 
mated' by the result of his first trial to make 
'a second blast and tryal,' and found the quality 
of iron to be good and profitable, but the quantity 
did not exceed three tons per week. 
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"After this, his father, Lord Dudley, obtained 
the patent above referred to, the details of which 
are rather artfully concealed in the 'Metallum 
Martis/ As the specification, like others of the 
time, was not enrolled, we can obtain no other 
information concerning it than is suggested by 
occasional allusion in the course of Dudley's 
rather rambling plaint and dissertation. 

"About a year after the grant of the patent, 
Dudley sent to the Tower 'much good merchant- 
able iron,' which by King James's command was 
'tryed by all Artists, and they did well approve 
of the iron/ His works were *a furnace or iron- 
work in the Chase of Pensnet in the County of 
Worcester, besides cast-iron w)orks of sundry 
sorts with pit-coles ; and also, at two forges or 
iron mills, called Cradley Forges, fined the said 
iron into merchantable good bar iron.' 

"Just at this timie came a great flood, known as 
the 'May-day Flood,' which 'not onely ruinated 
the authour's ironworks, but also other men's 
ironworks.' Dudley repaired his works, and was 
about to recommence, when the 'Ironmasters 
whose works scaped the flood, and had often 
disparaged the authour's inventions, because the 
authour sold good iron cheaper than they could 
afford it,' comlplained to King James that Dud- 
ley's iron 'was not merchantable,' a complaint 
which was sufficiently refuted by their own per- 
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severing animosity. Had it not been merchant- 
able, it could not have affected them. 

"The •represei^taitiaBS of the ironmasters 'so 
far prevailed with King James' that Dudley was 
commanded, *with all speed possible, to send all 
sorts of bar iron up to the Tower of London, fit 
for making of musquets, carbines, and iron for 
great bolts, fit for shipping, which iron being so 
tryed by artists and smiths, that the ironmasters 
and ironmongers were all silenced.' 

"Only a few months after this the Parliament 
abolished monopolies, 'and diverse of the iron- 
masters endeavouring to bring the invention of 
making iron with pit-cole, sea-cole, peat and 
turff within the compasses of a monopoly; but 
the Lord Dudley and the authour did prevaile, 
yet the pattent was limited to continue but four- 
teen years.' Then Dudley 'went on with his 
invention cheerfully, and made annually great 
store of iron, good and merchantable, and sold 
it unto diverse men yet living at twelve pounds 
per tun.' Also 'all sorts of cast-iron wares, as 
brewing-cysterns, pots, morters, and better and 
cheaper than an^)f were yet made in these nations 
with charcoles.' y - 

"But this success and cheerful working was 
only of short duration, for Dudley was again 
'ousted of his works and inventions' by the iron- 
masters and others wrongfully, and 'over long to 
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relate'; but being unwilling that his inventions 
should 'fall to the ground, and be buried in him/ 
he commenced again 'at a furnace called Himley 
Furnace, in the County of Stafford, where he 
made much iron with pit-cole; but wanting a 
forge to make it into bars, was constrained for 
»want of stock to sell the pig-iron unto the char- 
cole ironmasters, who did him much prejudice, 
not onely in detaining his stock but also dis- 
paraging the iron ; Himley Furnace being rented 
out unto charcole ironmasters/ 

"This furnace was given up, and Dudley 
erected a *new large furnace on purpose, 27 
foot square, all of stone,' at Hasco Bridge, Sedg- 
ley, with bellows of great dimensions, in which 
he made '7 tuns of iron per week, the greatest 
quantity of pit-cole iron that ever yet was made 
in Great Britain.' Near to this he discovered 
'many new cole-mines 10 yards thick, and iron 
mines under it according to other cole-works; 
which cole-works being brought unto perfection, 
the author was by force thrown out of them, and 
the bellows of his new furnace and invention bv 
riotous persons cut to pieces, to his no small 
prejudice and loss.' 

"This 'rattening' persecution seems to have 
quite broken him down for the time, as he speaks 
of himself as 'being with law-suites and riots 
wearied and disabled to prosecute his art and 
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invention at present even until the first pattent 
was extinct/ During this period he was im- 
prisoned for debt *in the Counter in London/ but 
afterwards obtained a new patent, dated May 2, 
*Anno 14 Caroli Primi of ever Blessed Memory/ 
Dudley then made another effort, and, *for the 
better support and management of his invention, 
so much opposed formerly at the Court, at the 
Parliament, and at the law,' he took into partner- 
ship with him David Ramsey, resident at the 
Court ; Sir George Horsey, a Member of Parlia- 
rnent; Roger Foulke, *a counsellour of the 
Temple and an ingenious man,' and also an iron- 
master, who had been a neighbour, and 'one who 
did well know my former sufferings, and what 
I had done in the invention in making iron with 
pit-cole, &c/ 

"This firm, was opposed *by powerfull iron- 
masters with Sir Philibeard Vernat, a Dutchman, 
and Captain Whitmore, who pretended much unto 
his late Sacred Majesty, but performed not their 
imdertaking/ 

"Dudley and his partners, in reply to this, 
petitioned the King; and at the Court of Green- 
wich, May 20, 1638, the petition was referred to 
'Master Attorney and Master Solicitor General 
to call the petitioners before them, and to com- 
pose the differences between them; (if they can) 
or otherwise to certifie His Majesty their opin- 
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ions therein; but Sir Philibeard Vernat and 
Captain Whitmore never appeared any more for 
their invention/ 

**Then came the Civil Wars, which caused the 
partners of Dudley to desist, and Dudley's own 
estate, for his 'loyalty unto his late Sacred Maj- 
esty and Master (as by additional Act of Parlia- 
ment may appear) was totally sold/ Still he 
struggled on; or, to use his owtn words, 'I still 
endeavour not to bury my tallent, took in two 
partners into my inventions, Walter Stevens, of 
Bristow, linnen draper, and John Ston, of the 
same city, merchant/ He then erected a new 
furnace near *Bristow,' but this time fell into 
trouble with his partners, who, according to his 
own account, *not only cunningly drew me into 
bond, entered upon my stock and work, unto 
this day detained it, but also did unjustly enter 
Staple Actions in Bristow against me, because 
I was of the King's party; unto the great preju- 
dice of my inventions and proceedings, my pattent 
being thus almost extinct; for which and my 
stock I am forced to sue them in Chancery/ 

^'While this suit was pending, Cromwell and 
the Parliament ^granted a pattent and an Act of 
Parliament' to Captain Buck, of Hampton Road, 
giving him and his partners the exclusive right 
to make iron from pit-coal, thus overthrowing 
Dudley altogether. Dudley asserts, but without 
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offering any evidence in proof, that 'Cromwell, 
and many of his officers were partners, as Major 
Wildman and others; many doctors of physick, 
and merchants, who set up diverse and sundry 
works, and furnaces at a vast charge, in the 
Forest of Dean.' 

"All the efforts of these partners were fail- 
ures. They used 'spacious wind-furnaces and 
pots of glass-house clay,' and having broken 
these, 'got unto them an ingenious glass-maker 
named Edward Dagney, an Italian then living 
at Bristow, who after he had made many potts 
and a new furnace, and made therein many 
sundry experiments and tryals,' failed in like 
manner, 'and his potts being all broken, he did 
return to Bristow, frustrate of his expectation.' 
But frustrate as he was, he promised further ef- 
forts, and obtained more capital from 'Master 
John Williams' and the master of Dagney's glass- 
house, who deposited 300/. ; and when that was 
nearly exhausted in further failures, they hear- 
ing from Captain Buck and the other partners 
of Dudley's former success, 'importuned' him, 
'at that time in great danger by the Parliament 
(being a colonel of the King's party), to go 
along with them into the Forest of Dean, which 
at that time he durst not deny. Coming thither, 
I observed their method of working, and found 
it impossible that the said Edward Dagney, by 
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his invention, should make any iron with pit- 
cole or sea-cole in pots to profit. Dudley re- 
mained with them until their pots were broken, 
and their capital was exhausted, and he tells us 
that 'at every dinner and supper' Captain Buck, 
Captain Robins, Doctor Ivie, Doctor Fowler, and 
others, would ask him Svhy he was so confident 
that iron in quantity could not be made by their 
new inventions.' 

"They were evidently 'pumping' poor Dudley; 
but he was more than a match for them, and 
apparently put them on the wrong scent, for, 
after these convivial conferences, they made a 
further attempt, and, as he tells us, 'they desired 
me to come again a second time into the Forrest 
and see it eflPected ; but at that time I saw their 
failings also.' But he did not set them right. 
Dudley gives no further particulars of this sec- 
ond visit and conference, but I suspect that he 
either accidentally or wilfully led them on a 
little further, for they then erected new works 
'at the City of Bristow, in which they did fail 
as much as their former inventions ; but Major 
Wildman, more barbarous to m;e than a wild 
man, although a minister,' bought Dudley's es- 
tate (previously confiscated by the Parliament), 
'intending to compell from the author (Dudley) 
his inventions of making of iron with pit-cole.' 

"It appears that this further effort to extort 






.1 >:v -'. ::i>'[ It v'I. 



1 



I • ■♦ , .• 



i" -\\ l'-1' 



<■■ .mI^. ! 



'.\ :. 



■ •'';.!' i. '! 1 .V 1.). .. 



< i . 



DUDLEY CASTLE TRIPLE GATE. 

* i ' . ' ' 

The King appointed the Lor^ to h^y^ ^be Charge qI thb frifAt Gate 

of the Cattle. 



.11 



r ;, 



. ^ I i '- 



- 1 1 






I • rCK'l ! 



t r. " 



a . 



M- 



. 'i-Tt u 



90 "A WRITER'S INKHORN" 

from Dudley his secret was also frustrated; and 
they afterwards 'passed' the estate unto two- 
Barbarous Brothers of London,' that pulled down 
his two 'mantion houses; sold 500 timber trees 
off his land, and to this day his houses are un- 
repared.'. 

"In 1655, Captain Buck and his partners,, 
'wearied of their inventions,' finally gave them 
up, and in 1656 Captain John Copley obtained 
from Cromwell another patent. He and his part- 
ners 'set up their works at the Cole Works, near 
Bristow, and endeavoured by engeneers assist- 
ance to get his bellows to be blown, at or near 
the pits of cole.' But Copley, evidently an 
amateur iron-maker, failed even in the pre- 
lirninary matter of getting wind from his bellows,, 
and sent for Dudley, who told him plainly that 
if his bellows could have been blown by those 
engines 'he could not make iron with pit-cole' by 
the means he proposed. But Copely was not 
satisfied, or as Dudley tells us, 'he seemed dis- 
contented; whereupon, and without those en- 
gines, I made his bellows to be blown feisibly, 
as by the note under his hand appears followeth." 

" '1656, December 30. 

'" ' Memorandum. ^The day and year above 
written, I, John Copley, of London, gent., do 
acknowledge, that after the expence of diverse 
hundred pounds to engineers, for the making of 
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my bellows to blow for the making of iron with 
pit-cole and sea-cole, near Bristow and near 
the Forest of King's Wood; that Dud Dudley, 
Eqr., did perform the blowing of the said bellows 
at the works or pits abovesaid; a very feisible 
and plausible way, that one man may blow them 
with pleasure the space of an hour or two; and 
this I do acknowledge to be performed with a 
very small charge, and without any money paid 
to him for the same invention/ 

"Heaving nuade Captain Copley's' bellows to 
blow 'feisibly,' Dudley left him. to do the rest 
himself, in which, like the others he failed, and 
in 1657 gave up ironmaking altogether, and went 
to Ireland ; 'and all men now desisting from the 
inventions of making iron with pit-cole and sea- 
cole, the author (Dudley), Anno 1660, being 
sixty-one years of age, and moved with pitty, and 
seeing no man able to perform the mastery of 
making of iron with pit-cole and sea-cole, im- 
mediately upon His Sacred Majesties happy Res- 
tauration, the same day he landed, petitioned that 
he might be restored to his place, and his pattent 
obstructed, revived for the making of iron with 
pit-cole, &c., which said laudable invention the 
author was and is unwilling should fall to the 
ground and dye with him, neither is the mistery 
or mastery of the invention effected and per- 
fected by any man known unto the author, as 
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yet either in England, Scotland and Wales; all 
of which three abound with pit-cole and sea- 
cole, and do overmiuch furnish other kingdoms 
many with pit-cole and sea-cole, when they might 
make far better use of it themselves, especially 
Scotland and Wales, both for the making of iron 
into cast works and bars, and also for the making 
of steel, and melting, extracting, and refining of 
lead, tin, iron, gold, copper, and silver, with pit- 
cole and sea-cole.' 

''This petition was rejected, and he petitioned 
again in 1663, when the consideration of his 
petition was referred to 'Master Atturney, or 
Solicitor General, or to either of them/ But, 
according to Dudley, these gentlemen 'would 
do nothing upon the reference,' and he petitioned 
again; and finally, in 1665, when sixty-six years 
of age, made his last appeal in the shape of the 
work above quoted, which besides the history of 
his struggles and troubles, contains much sound, 
practical information concerning the geology of 
the neighbourhood of Dudley, so far as coal and 
ironstone are concerned. He describes the coal- 
measures of this district as follows: 'The three 
uppermost measures are called the white meas- 
ures, for his white arcenical, salsuginous and 
sulphurious substance which is in that cole; the 
next measure is the shoulder-cole, the toe-cole, 
the foot-cole, the yard-cole, the slipper-cole, the 
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sawyer-cole, and the frisly-cole; these last thro 
coles are the best for miaking of iron, yet other 
coles may be made use of/ 

"What, then, was the secret of Dudley's in- 
vention? may be fairly asked. This is not de- 
fined in the book. Inventors in those days were 
not compelled to explain their inventions intelli- 
gibly. Although the nature of Dudley's inven- 
tion is not avowedly specified, I think I may 
base upon the general contents of the *Metalluni 
Martis,' elucidated by w^hat we now know con- 
cerning the manufacture of iron with 'pit-cole.' 
a 'feisible' hypothesis concerning Dudley's 'mis- 
terie or masterie.' 

"This is, simply, that he had no especial secret 
whatever beyond a sound, practical knowledge 
of the then established art of ironmaking with 
charcoal, and a certain degree of theoretical in- 
sight of the actions upon which the reduction 
of good iron depends, which enabled him to 
modify the furnace, the blast, and the charge, to 
select his ore and fuel, and to suit the varying 
conditions which were introduced by the use of 
the new fuel and reducing agent. 

"In the first place, he selected his ironstone 
skilfully and suitably, avoiding 'the sulphurious 
arcenical, and veneriating qualities which are 
oftentimes in ironstone,' 'whose fiery quality is 
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such that he will sooner self-calcine than separate 
from any sulphurious veneriated quality/ 

"Concerning the South Staffordshire ore he 
says: 'The first measure is called the Black- 
row graines, lying in very hard and black earth. 
The second measure is the Dun-row graines, 
lying in dun earth or clay. The third measure 
is called the White-row graines, lying in very 
white earth or clay; under these three measures 
are sundry other mieasures, and are called, first 
the Rider Stone; secondly, the Cloud Stone; 
thirdly, the Bottom Stone ; fourthly, the Cannock, 
or Cannot-stone, which last may wel be so caled 
(although the other measures be very good), yet 
this stone is so sulphurious and terrestrial, not fit 
to make iron ; because the iron thereof made is 
very redshare, which is that if a workman should 
draw or forge out a share mould fit for a plough 
in that red heat, it would crack.' He then de- 
scribes 'the nature of cold-share iron, which is 
so brittle if made of the grain oare.' 

"In spite of his mystification of this part of 
the subject, it is evident that he understood that 
red-shortness is produced by sulphur or con- 
nected with sulphurious veneriated iron, and he 
rather vaguely connects cold-shortness with *Ar- 
cenicall veneriated qualities.' This is curious 
when seen in the Hght of modern chemistry. 
We must remember that phosphorus was un- 
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known in Dudley's time, and that chemical 
analysis can scarcely be said to have existed ; 
therefore, much very shrewd practical observa- 
tion was necessary in order to connect the red- 
shortness with sulphur. But the association of 
cold-shoritness, which we now know to be pro- 
duced by phosphorus, with arsenic, is still more re- 
markable — phosphorus and arsenic having some 
curious resemblances, especially in the garlic- 
like odour of their commonest compounds. 

"The ironstone that he describes as yielding 
cold-short iron is just that kind which exists 
in nodules with an organic nucleus, frequently 
containing phosphate of lime. 

"It is evident from the above quotation con- 
cerning the coal-mieasures, that his acquaintance 
with the composition of the different seams en- 
abled him to select those containing the smallest 
amount of 'Arcenical, salsu^inous and sulphu- 
rious substance.' 

"The nearest approach to any definite secret 
appears to be that of coking, which he scrupulous- 
ly omits to mention, though from his results, 
and his allusions to the economy of his inven- 
tion in the utilization of the then wasted slack, 
he must have used coke in his furnaces. 

"'All the rest of Dudley's invention evidently 
depended upon the skilful management and 
adaptation of every detail of furnace — construe- 
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tion, of charge, of blast, and of final refining. In 
reference to this last element, he tells us that 
'perfect tough malliable iron will not break feis- 
ibly in hot-heat or cold, as coldshare will, or 
red-hot as sulphurious veneriated red-share iron 
will ; but yet tough enough when cold ; all which 
aforesaid qualities of iron the authour very well 
knoweth how to mend their natures, by finning 
or setting the finery, *lesse transhaw, more bor- 
row,' which are terms of art; and by altering 
and pitching the works and plates, the fore spirit- 
plat, the tuiron, bottome, back and breast, or 
foreplate, by altering of which much may be 
done, if the work be set transhaw and transiring 
from the blast, the iron is more coldshare, lesse 
fined, more to the master's profit ; lesse profitable 
to him'i that makes it into manufactorage, and 
lesse profitable to him that useth it; but the 
iron made in a Burrow work, becometh more 
tough and serviceable.' 

"It is evident from this that careful refining 
of the pig, or an approximate puddling, by which 
the silicon and most of the carbon were separated 
from the pig, was an important element of Dud- 
ley's working. 

''If I am right in these inferences, the success 
of Dudley and the failure of his rivals is easily 
explained. He understood his business — they 
were mere amateurs. He solved the problem by 
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skilfully adapting or modifying every stage or ele- 
ment of the process to the new conditions and re- 
quirements. They endeavoured to do it by the 
royal road of a special mystery or new device, 
such as using glass-makers' melting pots, com- 
plex blowing-engines, &c. 

''His success and their failure are very instruc- 
tive to all inventors, especially those who are 
sufficiently insane to beHeve themselves men of 
genius, and to suppose that the inspirations of 
genius can supersede the plodding industry which 
is necessary for the acquisition of technical 
knowledge and technical skill. Amateur inventors 
of the present day, and of all time, are, and 
have been, about as successful as were Crom- 
weirs captains, the doctors of physick, the Lon- 
don lawyers and Bristow merchants, in their ef- 
forts to make iron from pit-cole and sea-cole in 
the seventeenth century. These rivals of Dudley 
are not the only inventors of their class who, 
'after the expence of diverse hundred pounds to 
engineers for making their bellows to blow' 
'feisibly,' have failed to raise the wind as they 
desired. 

"That Dudley clearly saw the possible develop- 
ments of his invention in the district that has 
now become the 'Black Country,' is evident 
throughout his petitions, in all of which he ex- 
horts the King to stop the exhaustion of the 
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forests, and to enable him to develop the mineral 
resources of the country. Speaking of the dis- 
trict around his own home — the country ^within 
ten miles of Dudley Castle' — he says that *God 
in His Infinite Goodness (if we will take notice 
of His goodness unto this nation) hath made 
this country a very granary for supplying iron 
cole and lime made with cole.' 'And not only 
this island, but also of his Majesties other king- 
doms and territories with iron wares.' 'Now if 
the coles and ironstone so abounding were made 
right use of, we need not want iron as we do ; for 
very many measures of ironstone are placed to- 
gether under the great ten-yards thickness of 
cole, and upon another thickness of cole two 
yards thick, not yet mentioned, called the bottom 
cole, or the heathen cole, as if God had decreed 
the time when and how these smiths should be 
supplyed, and this island also with iron ; and most 
especially that this cole and ironstone should 
give the first and just occasion for the invention 
of the making of iron with pit-cole, no place 
being so fit for the invention to be perfected in,' 
"Anybody who has climbed the hill on which 
Dudley Castle is built, and looked from its walls 
or towers round upon the country lying within 
ten miles' radius, which, as Dudley tells us, 'did 
formerly abound in forrests, chases, parks and 
woods,' can appreciate the prophetic character 
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of the above quotation. But the prophet was not 
honoured in his own country; he died in the 
midst of his petitioning, and his method of mak- 
ing iron with *pit-cole, sea-cole, peat, and turff/ 
was buried with himj, and remained thus buried 
for about a century, in the course of which the 
British production of iron and steel declined to 
less than three-fourths of its former amount. 
During all this timie we were importing very 
dear iron and steel from' Russia and Sweden, and 
suffering the evils of disforesting, manufacturing 
depression, and the commercial disadvantages 
which Dudley so mournfully predicts in his pe- 
titions. 

"The subsequent development of iron and steel 
making, up to the Bessemer period, has chiefly 
consisted in rendering it possible to produce 
large quantities by making use of the more 
abundant and inferior raw material. Dudley's 
3 to 7 tons per week indicates the scale of work- 
ing then prevailing. The total produce of iron 
in Great Britain in 1740 was but 17,340 tons, all 
charcoal-iron still, Dudley's invention having been 
buried with him, and but gradually revived after 
that period. 

"In the Philosophical Transactions for 1747, 
the use of coal for iron-smelting is recorded as 
an exploit recently performied by Mr. Ford, who 
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'from iron ore and coal, both got in the same dale, 
makes iron brittle or tough as he pleases, there 
being cannon cast as soft as to bear turning like 
wrought iron/ 

"As there is no record of Mr. Ford's inven- 
tion in the Patent Office, we may presume that 
no patent was secured. The same applies to 
Darby, of Colebrook Dale, who had already suc- 
ceeded to some extent. 

"I should add that all the patents of his rivals 
referred to by Dudley in the 'Mettalum Martis' 
are officially recorded." 



NINTH CHAPTER. 



"The Iron Furnace to Make a People of Inheritance." 

Birmingham to Derby — from green fields, 
sheep and cattle, blooming shrubs and poppies, to 
manufacturing is the short step from agriculture 
to tools and the Royal Derby china works, which 
are open to the public and where I bought a 
plate. 

St. Andrews Church seems to support schools, 
for there were hundreds of little girls at play, and 
a teacher said as many boys, whose recess would 
follow. 

The menus in all cities, the spoons, knives and 
forks have been reduced to a perfect nuisance ; 
dabs of beans, spinach, etc., brought in separate 
courses, and butter comes with cheese and those 
rolls with which foot-ball could be played, almost 
incite a desire to throw them out of sight. 

Derby — Dr. Dudley saw the Chief Mechanical 
Engineer of the Midland Railway Company in 
charge of Locomotive Construction and Opera- 
tion, and the Chemist. He saw several analyses 
of steel tires, and a test was made of a highly 
segregated rail which had broken in the track. 
It had a central core in which the carbon, 0.58, 
was about o.io lower than in the exterior por- 
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tion. Dr. Dudley had never seen a similar segre- 
gation and this was only the second that the 
chemist had ever found, who also had several 
sections of failed rails, tires and crank axles in 
which there were decided inclusions of slag, 
principally silicates of manganese. 

He also met the Engineer of Tests, who hao 
a complete physical laboratory and many speci- 
mens of tests which he had accumulated in a 
decade. There were numbers of tensile speci- 
mens from crank axles, tires and boiler plate in 
which there was slag with decided segregations 
of ferrite surrounding the inclusions. The prob- 
lem of the steel makers for high grades is to pre- 
vent such inclusions, and steel made in a large 
electric furnace contains numbers of them. It 
is claimed by inventors that the electric heat is 
sufficiently high to eliminate slag inclusions, but 
in practice it is not always sure in the present 
state of the art. 

There were several specimens in the laboratory 
of detailed checks in connecting rods, crank and 
straight axles. These had in each instance oc- 
curred under alternating stresses, much under 
the elastic limits of the material. The steel for 
tires now being used has ja, tensile strength of 
52 to 60 English tons per square inch. 

The Midland Railway Company in all of its 
use of 3,000 locomotives has never had a shelled 
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tire. Their high tensiled strength tires become 
very hard in the tread after a short service and 
can be turned only in the lathe by taking a cut 
of sufficient depth to go beneath the hardened 
portion of the metal in the tread. They find 
the best tool steel is known in the market as 
'^double Mushet.'' The chips are blue, when cut, 
and the general appearance is bright, of a sil- 
very hue, without apparent defects. 

The tires Dr. Dudley saw being turned in the 
lathe were so perfect that they came evidently 
from the lower part of the ingot. They were 
turned when the treads were worn hollow about 
an eighth of an inch, while the practice in the 
United States is not to turn them until they are 
w^orn three-sixteenths or one-fourth of an inch 
in depth. 

This is in part due to the light wheel loads 
upon the English tires and made from a higher 
grade of material. They are uniform in physical 
properties in their circumference and are re- 
moved from the driving wheels when they have 
a residual thickness of one and one-half inches. 
They have an inside rib on the face side and are 
secured by set screws in the wheel centers, a 
conical point of the screw entering into a similar 
cavity in the tire directly under the flanges. A 
broken tire is of rare occurrence and only one 
is recorded, as the temperature here seldom falls 
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below zero, favored by the Gulf Stream and 
tropical winds. 

The Chief Engineer has a museum in which 
he has specimens of sections of rails from 1832 
to 1910, nearly complete, and samples of the 
different chairs, and some of the original stone 
blocks. 



TENTH CHAPTER. 



"Instructors of Every Artificer in Iron." 

Sheffield seems to be set on hills and in valleys 
and is lively with Saturday evening marketing 
and shopping. Sunday, the brisk ringing of the 
"Parish Church" bells summoned us, and as is 
our habit we found our way into an interesting 
Established Church. The music was excellent ; 
the organist evidently played with understanding 
of the words. The lessons were read by the 
Archdeacon and he is one of the finest readers 
I have ever heard. The lessons were dramatic — 
the visit of the Queen of Sheba — and Paul be- 
fore Felix — Ninth Sunday after Trinity. A letter 
was read from the Archbishop of York, asking 
assistance for missions in the event of opening 
coal fields in this parish, when there would be 
an influx of miners and laborers. The American 
paper money that was put. into the offertory, one 
of them the first in the box, will testify to the 
inheritance of coal and iron from the mines in 
Dudley, and the opportunity and coincidence are 
both agreeable. The sermon was upon the need 
of extension with the change and development 
of industries. 
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The vesper service was noted for the sweet 
singing of the anthem — Mendelssohn's *'I Waited 
for the Lord" — and a good sermon from a text 
in Malachi, on love, one of the best words in all 
languages in its true meaning. 

The large and stately edifice was filled, the 
congregation joined in singing the chants and 
psalter. The rented pews are on one side, the 
free seats on the other. The church yard is 
paved with grave stones and strangers have queer 
feelings walking over them. 

The industries here are noted over the world, 
and cutlery and silverware can be bought where 
they are made ; some old Sheffield plate was on 
exhibition and for sale. The weather was damp 
and cool ; a coal fire was lighted in the hotel, 
which was appreciated by its inmates, while 
the crowd by Queen Victoria's statue stood in 
the rain to hear some one talk. 

The rides around Sheffield are to a stranger 
surprising and delightful. Elegant stone houses 
with lodges, hedges, large trees, shrubbery, 
flower beds, clean streets and all those acces- 
sories that make desirable homes. I stopped at the 
rooms where the work of the blind is exhibited, 
and remember years ago, when a girl, visiting 
the asylum in Columbus, Ohio, and seeing the 
inmates work ; then it seemed cruel to me, but 
now I know it was a blessing. 
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Dr. Dudley went to the Norfolk Works of 
Thomas Firth Sons, and saw the Manager, who 
showed him the entire works — two forty-ton 
acid, open hearth furnaces and also one of fifteen 
tons. One melt per day is made in each. They 
have a "Harmet" press for compressing the in- 
gots used for gun forgings, and it makes nearl)' 
all of the steel available, and pay $1.25 a ton * 
royalty in addition to making their own press. 
It is slow and not considered necessary for rail 
ingots. 

Dr. Dudley, after lunch with the officials, then 
went to the Cammell Works and saw them rolling 
tires. The ingots were sliced in machines, the 
billets examined for defects, and then charged in- 
to a furnace, heated about four hours before being 
flattened by the steam- hammer into "cheeses'' 
and forged. The center was punched out 
and "becked" and examined for exterior defects, 
and in case any were found they were "chipped.'' 
The blanks were re-heated and rolled nearly to 
size in roughing rolls, then finished to the re- 
quired dimensions at so low a temperature that 
the metal did not scale. The tires are tested 
under the drop and must deflect according to 
size one-sixth or one-eighth or one-twelfth of 
their diameters without fracture. Two tires out 
of a melt of fifty are tested and tensile tests are 
made of the fractured tire. 
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« 

The Government of India now requires a 
tensile strength of sixty-two to sixty-six tons 
per square inch. 

The Crucible Steel Works of John Brown & 
Company, at Tinsley, make all grades in their 
new mill, in the same manner as practiced by 
this firm before the introduction of "open hearth" 
furnaces. 

They have several brands of crucible steel 
which have been on the market for years ; the 
advance in manufacture over former methods is 
that the temperature of each re-heating furnace 
is controlled by pyrometers, instead of the trained 
eye of the heater. Sentinel pyrometers made 
of different salts, some of which would melt at 
ten or fifteen degrees below the desired tempera- 
ture of the furnace, while others would not melt 
unless the temperature was as high as considered 
prudent to heat the steel. Sentinel pyrometers were 
used in different places in the hearth as well as 
the platinum thermo piles of the Chatelier pyrom- 
eters;, which w^ere arranged with switches to 
connect with the recording apparatus in the Of- 
fice of the Superintendent. The thermo piles for 
these pyrometers were made and calibrated in 
their own physical laboratory. The mill was 
rolling thin sheets of crucible steel, and to the 
eye they did not look red, the temperature being 
too low for scale to form. The rods and octagon 
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bars were also hammered at temperatures below 
those of scale formation. Each end of the bars 
>vas nicked and a short piece broken to see if 
there were any traces of pipes ; these pieces were 
stamped and retained for reference in case com- 
plaint was made by the purchaser about the 
quality. 

The rolling mill was driven by electricity, gen- 
erated in a new plant, and the buildings were 
new, large and well lighted. The manufacture 
of the crucibles for melting the steel was con- 
ducted in the same manner as by the third and 
fourth past grandfathers. The clay was spaded 
and tempered by a man kneading it with his bare 
feet, each layer was tread in strips the width of 
the foot and every part was reduced to the same 
consistency, and required five hours to temper 
it. 

The ingots were three inches square by twenty 
in length. The moulds were in halves, held by 
strong iron rings and keys. A white hot piece 
of clay four inches in length with a hole in the 
center one inch in diameter w^as placed on top 
of the steel in the mould, then molten steel was 
poured through the hole to the ingot to supply 
the shrinkage from cooling. This reduced the 
piping to a minimtim, and required but little 
discard, and when cold the top was broken and 
the workmen estimated by the appearance of the 
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fracture the carbon content for grading the steel 
and this can only be done by the few who have 
inherited the vision. 

Doctor Dudley visited the Armor Plate Works 
of the same firm and met the General Manager, 
who took him to the plate mill where they were 
manufacturing chrome nickel armor plate for the 
Government. Several plates, which had been 
tested by shells and solid shot, the latter had 
broken into fragments and shelled quite an area 
from the plate, varying from half an inch to two 
inches in depth. These were the hardest plates 
upon which Dr. Dudley had ever seen the effect 
of striking shot, for the plates were not noticeably 
sprung or bent. They were forged from the 
ingots by a large hydraulic press. Several plates 
had been curved and the edges were being ground 
to the proper dimensions. 

The Armor Plate Works are in the building 
formerly occupied by the Crucible Steel plant, 
which is now in Tinsley, with the exception of a 
portion which makes a special crucible steel 
known for a hundred years. The Superintendent 
said he "had the exact weight of the ingredients 
which were used, reported daily to him, but they 
did not know how the steel was made" by the 
grandson of the man who invented the specific 
process, as it is a family affair, the secret having 
been transmitted even to the third generation. 
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The Company would not move a brick in the 
wall, for fear of modifying the draft of the 
furnace or the drying of the crucibles. The men 
tramp and tempered the clay for the pots with 
their bare feet according to the method of their 
grandfathers. The Superintendent did not attrib- 
ute the objection to moving to the new works en- 
tirely to prejudice, but to the fact that they did 
not wish to change the quality x)i that specific 
product. They wished to say to their customers, 
that the steel was made the same by three genera- 
tions. 

Dr. Dudley met at dinner the Chairman, who 
desired to know why the American rails were not 
laid in chairs like the English practice. Dr. Dud- 
ley replied that it was imperative for the soft 
English Baltic pine sleepers to have chairs to 
prevent the fibres of the wood crushing under 
the wheel loads. The timber in America was 
hard enough not to be crushed and for the spikes 
to hold the rails in position. 

There was also at the dinner a Director of 
the Xorth Eastern Steel Company, of Middles- 
borough, and the Chairman told Dr. Dudley he 
''ought to see those works." One of the Directors 
of the Company read letters during the dinner 
preparing for a mseeting, and asked interpreta- 
tion of one from the United States stating that 
"a tax of five mills would be charged on the dollar 
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and desired to know what per cent it would be" ; 
**io mills I cent, lO cents i dime, lo dimes one 
dollar,'' as confusing to them as tuppences are 
to us. He said that it was stated there would 
not be a tax in the District of Columbia and 
wished to know "how that State was eoverned !" 
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We entaed these andent Gates enraptured. 
The Kodak charge made their capture. 



ELEVENTH CHAPTER. 



"Shall Iron Break the Northern Iron and the Steel?" 

Sheffield to York — from the Twentieth Century 
to the First, the fascination of a walled city with 
gates, to the freedom of the present, is only 
equaled by walking on the Appian Way, for in- 
stance. We were fortunate to be in the Cathe- 
dral or Minster during service and the musical 
voices rolled through those arches in a way to 
suggest that the builders understood acoustics. 

The station in Darlington has one of George 
Stephenson's engines called **Locomotion," built 
in 1825 for the Stockton & Darlington Rail- 
way. The opening was Sept. 27th, 1825 ; the 
train consisted of coal and so-called passenger 
cars. The people lined the banks and an out- 
rider on a horse started ahead of the train to 
warn the people to "get out of the way," and 
soon after the locomotive started its train it 
beat the horse. It had two upright cylinders, 
cross heads with connecting rods to the driving 
wheels, and these had connecting parallel rods. 
The strokes of each engine were so applied to the 
wheels that there were no dead centers in the 
application of the power. The driving wheels 
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were small cast iron centers, not of spokes, but 
of a center plate with an exterior ring and the 
tire connected together by rivets. The driving 
wheels were about 4 feet in diameter. The 
boiler had a single flue connected with the fire' 
box and extended through the boiler and the 
smokestack was attached to it. 

The photographs indicate that the exhaust pipe 
entered the smokestack. The boiler w^as of neces- 
sity of limited steam generating capacity, and 
while it was acknowledged a steam locomotive, 
it could not run at high speeds with its train on 
that account. It had a four wheel tender for coal 
and water, and without a cab for protection to 
the engineer, or ''driver" and fireman. The 
boiler was lagged and had the running foot- 
board midway of its diameter. 

It was twenty-five miles from Darlington 10 
Stockton. "Locomotion" was built at Stephen- 
son's shop at Xewcastle-upon-Tyne. The Robert 
Stephenson Company, Ltd., retain the nam.e 
( 1910) , but in 1902 moved to large, modern shops 
in Darlington, where Dr. Dudley visited the 
Superinterfdent, who was formerly on the West 
Shore Railroad, L^nited States of America, when 
the road was opened. 

Travelers are now on historic ground in the 
inception of the greatest aid to commerce, civil- 
ization and peace of the world. Darlington to 
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Stockton, where the rails were first laid and the 
first locomotive ran in 1825, only eighty-five years 
ago, and there are now about 600,000 miles of 
track, nearly half in North America. 

The distance between is equal in quality to that 
of the First and Twentieth Centuries in the his- 
toric city of York. It is evident by this time 
that these English Railways are carrying us 
among their steel plants and manufactories, which 
are so important and necessary, and the town of 
Middlesborough has the furnaces and appliances 
for structural steel, so instructive to those who 
are interested. 

Darlington Station has on exhibition Stephen- 
son's LOCOMOTION of 1825, whose pictures 
are familiar. The town has the sm,okestacks 
and rows of houses, that show the sinew of those 
train conducted works. 

The ride from Darlington to Middlesborough 
was the usual mining scenery, and in the after- 
noon Dr. Dudley went to the works of Blocklow 
and Vaughan, where they roll rails, plates and 
have a number of blast furnaces, two of Amer- 
ican construction. 

The Chief Mechanical Engineer is a son of 
the man who had built all the works for the firm. 
Their ores come from England and Greece and 
now they have some which contain nickel and 
chrome similar to those found in Cuba. Thev 



I .e£8l ".H01T0M0D0J"^'>10aMaHS3Te 

■ I 

nolsflil^sG ;& hoJiIdoiS sHj l»0r.dqO .ndfitfi no/gniiisQ JnAQ nO 

I 
I 

I 



• 1 ,• . • . I 



I • ,,^ :;. ,n;. 



I ' I 



.". ', 



, . I ■ , ■ 1 > I p t 1 



I 



1 I 'Iv ' . X ...K 



t 



I 



I ' • . 1 • I 1 












. .' I . 



■ 1 . 



M <. N ..•■.111.. I) "^rc-.'li 

STEPHENSON'S " i^bcdM^tioK"' i^^sV 

On Biuik,,D«rlio2ton Stotign. i Opeoied the Stockton -& Darlington 

Railway September 25th, 1825. 



•1'''* '• ■ .«. I . -t •';(', i--,ll r:i 1,, 1,'. ^,.. ;i:. ' 

1 ' "1. 
\lt ; .''ii.\il Fi.L:i: «. -i ^s :- von r.^' 
n; «I ' ' : .'I'i :1a- V.-' -'-ix- r< ir ■. •.,•-: 

• ' ^ ■•'■' ^ '■■< Ii c- T- •.■■; !,,, , ' .,,^.] 



'. I 



'< ! 



128 "A WRITER'S INKHORN" 

make their steel by the duplex process, blow it 
first in Bessemer converters, then refine and re- 
move the phosphorus in open hearth furnaces, 
which requires about four hours. 

They were rolling 50-lb. rails for New Zealand, 
Ikitish Standard . flat base ; they looked well, 
seconds running about three per cent, the rails 
about 40 foot lengths, ingots about 14 by 16 
inches and went to the cogging rolls, butt first. 
A new ingot carriage had just been installed 
which would prevent the top from going first 
to the rolls. This size received 13 passes in the 
cogging and blooming, and the bloom was cut 
in two, one part making three rails, the other 
four. The rails on the hot bed had more camber 
than the American practice and required more 
blows to straighten under the presses. The sec- 
tion was considered good by the Inspector ; slight 
allowance was made for variation from di- 
mensions. 

The rails were ended to exact lengths after 
becoming cold and straightened. A piece of rail 
from each heat was subjected to the drop test, 
then tensile specimens were made and these must 
show a certain strength and elongation for ac- 
ceptance. Rails are rolled, inspected and held 
until all the tests have been completed before they 
are accepted. Dr. Dudley saw a number of low 
pressure turbines, just installed, which used the 
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exhaust steam from rolling mill engines to run 
dynamos to operate other portions of the plant. 
The fires from ii8 Lancashire boilers used for 
steam had just been withdrawn, and this effected 
a daily saving of £65 sterling. 

Dr. Dudley went to the North Eastern Steel 
Company, and the Superintendent took him 
through the mill. They have a new process for 
manufacture of basic Bessemer steel rails con- 
sisting of two large rotary mixers or furnaces, 
gas fired, each holding 400 tons. They charge 
scrap and some ore into these as well as the 
molten iron from the blast furnaces. The 
manganese and silicon are all burned out of the 
metal and the carbon content reduced to one per 
cent, and while one mixer has prepared the 
iron by boiling, the other was receiving the iron 
from the blast furnaces. A charge of 30,000 
lbs. of the prepared iron was taken to one of the 
four basic Bessemer furnaces, which reduced the 
phosphorus as the metal was blown, the carbon 
being regulated to the desired point. This pro- 
cess was installed 18 months ago and has since 
run with clock work regularity. The metal is 
blown at such temperatures that it will just pass 
through the ladle without sculling. The ingots 
looked well and cogged down without cracking. 
The tests of the rails under the drop are better 
than those from the ordinary process. 
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This Company also rolls girder rails and ail 
types of splice bars, those for export of short 
length, four bolt holes, sawed and punched hot. 
Each bar was passed to a former, which straight- 
ened the plate and before it was cold, dipped in 
linseed oil to prevent rust for its voyage to New 
Zealand. 

The firm had difficulties in the inspection and 
acceptance from people who knew little about 
rails. Municipal Officers desired a supply for 
a tramway. The Chief Engineer sent for sec- 
tions which were supplied, being polished on 
the ends and sides. The rails were rolled and 
shipped ; they wiere refused and returned. The 
firm re-shipped them, and all but ten tons were 
again returned because they were not polished 
like the specimens! 
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TWELFTH CHAPTER. 



"He Bringeth Them Unto Their Dtsired Haven." 

Newcastle-upon-Tyne: This is an active city, 
quite American, and after walking in the town 
we went to Stephenson's high level bridge, built 
by his son, Robert Stephenson, and completed 
in 1849. It has two floor systems; the upper as 
a deck bridge carries four tracks for railway 
service, while the lower as a through bridge pro- 
vides for teams, vehicles, and pedestrians, and 
tolls are. collected. There are six consecutive 
spans of one hundred and twenty-five feet each 
besides the approaches. Each span is formed by 
four parallel cast iron arches arranged in pairs 
spaced six feet and two inches apart for the foot 
walks either side, while the pairs are spaced 
twenty feet and four inches for the roadway. 

The thrust of the arches is received by bottom 
cords or tie rods and one end secured to the 
springing plates by keys, the other end being 
free to expand or contract by changes in tem- 
perature without affecting the stability of the 
piers. 
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The cast iron arches near the springing line 
are four feet deep, of an H section fourteen 
inches wide on the top and the web three inches 
thick ; each arch is made of five segments bolted 
together and the junctions painted. The spring 
of the arches and bridge could be felt under the 
passing trains, but the movement of the cast 
iron segments was so uniformi that the paint was 
not cracked at the junctions. 

The spandrel columns on the arches that car- 
ried the roadway below and the deck above had 
a slight movement which cracked the paint. 
Each segment of the arches weighed several 
tons, and even now would be considered large 
to cast in modern foundries. The segments were 
made at Gateshead, which is opposite on the 
Tyne, while on the Newcastle side of the bridge 
entrance is the ''Norman Keep," which is now 
a museum, and probably built by the Normans. 

The locomotive "Billv" was one of those built 
by Stephenson for Killingworth Colliery. This 
was presented by the owners to the Mayor of 
Newcastle and is now on the bank in the Sta- 
tion. 

The Forth Bank Locomotive Works of R. & 
N. Hawthorne Leslie & Company, Ltd., whose 
works were started in 1817, now occupy the 
ground where Robert Stephenson Company had 
their shops. The entrance and the boiler house are 
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still standing and are on a steep side hill of the 
river Tyne and above the high level bridge. A 
new railway bridge has been constructed so that 
the trains run into Newcastle direct, which re- 
lieves the train movement on the old bridge. 

Newcastle-upon-Tyne is modern and lively, 
with appreciative statues, notably Stephenson, 
whose gifted brain and courage designed and 
built the early locomotives which embodied the 
principles in use to-day. Trains and people cir- 
culate with ease and rapidity, perhaps without 
thought, but the strangers within their gates 
admired and appreciated his work. 

The services in the Cathedral in Newcastle 
were impressive and I can but wonder why they 
are not better attended, when they are so rich in 
art, architecture and music. 

The route along the east coast shows the build- 
ings for new and old collieries, and the sparkling 
sea upon the shining sands, and in several places 
the mining had been continued under the water 
a mile or so from the shore. 

We had opportunity to take a snap-shot, from 
the moving train, of Durham Castle, now the 
seat of the University and the Cathedral of 
Norman, early English and Perpendicular archi- 
tecture — an unsurpassed view. 

The shipyard where the Steamship "Maure- 
tania" was built in this vicinity is a great piece of 
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work in essentials and commerce. We passed 
through the busy town of Leeds, which shows 
by its smoke its manufactories and importance. 

The change to pastoral England, with oc- 
casional glimpses of churches, homes of all sizes 
and kinds, made a delightful ride until we land 
at Manchester. 

The evening service in the Cathedral was en- 
riched with an anthem. The stained glass is 
beautiful and abundant. The organ had a bel- 
lows man, which seemed strange in these mechan- 
ical times. 

The Locomotive Works of the Lancashire & 
Yorkshire Railway were located in Harwich, 
about 15 miles from Manchester. They roll their 
tires, the ingots were cast by the "hen and 
chicken method,'' one ingot making a tire and 
each flattened into a ''cheese" ; then the center 
is punched out and allowed to cool, and examined 
for checks or cracks on the exterior. Should 
any be found, they are chipped so that the metal 
will roll solid for the treads of the tires. 

These blanks are then re-heated and raised to 
a yellow heat, placed in roughing rolls to shape 
them nearly to size. The hot ring is then trans- 
ferred to the finishing rolls, the temperature of 
the metal is observed by an optical pyrometer and 
in case it is too hot is held until properly cooled 
to roll below the blue scaling point of the steel, 
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and only traces of a dull red scale appear, indi- 
cating high silicon steel. The tires are not as 
a rule annealed. Quality is considered paramount 
as the tires are made by the company. A view 
from these works shows a place from the highest 
ground where the signal tower still stands from 
which the bonfire was built to warn the inhabitants 
of the approach of the Spanish Armada. 

This closed the work of inspection of the TEN 
STEEL MILLS after the labors of the Eighth 
Session of the International Railway Congress at 
Berne. 

The last day took us to Liverpool, and a walk 
and ride through the city disclosed elegant pub- 
lic buildings and an ornate canopied statue of 
Queen Victoria. 

We entered the church and witnessed a mar- 
riage devoid of any superfluities to the extent 
that I made an effort to shake the hand of the 
bride for congratulation, which made her smile, 
the only visible sign of anything but the actual 
service. 

The "Celtic" steamed away and the "Maureta- 
nia" docked ; the passengers swarmed on the deck, 
the baggage was hoisted and at twilight we 
started for the 3,000 miles before we could reach 
the desired haven where we would be. 

The delay at Queenstown for passengers, lug- 
gage and mail was enlivened by the lighters hav- 
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ing persons to sell products of Irish industries, 
mostly lace and canes. The days, five of them, 
rolled along; Sunday service, promenades, some 
games with rings and things, a sort of enter- 
tainment for orphans, reading, conversation, and 
finally the lights of the great city of New York. 
The sixth day the journey w^as finished, and we 
rested in our home on the seventh dav. 
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